We examined the impact of comorbid Parkinson's disease (PD) on depression treatment. Using national Veterans Affairs (VA) databases, fiscal year 2002 data were examined for 283 273 elderly males seen for depression. We compared 2 matched depression groups, one with (N = 7868) and one without (N = 7868) PD. In the 12-month period following a depression-related clinic visit, PD and non-PD patients were equally likely to fill an antidepressant prescription (77.8% vs. 77.4%), most commonly for a selective serotonin re-uptake inhibitor (SSRI) (62.9% vs 62.6%). Depressed PD patients had slightly higher rates of newer non-SSRI use (20.6% vs 19.2%, P < .05) and lower rates of tricyclic antidepressant use (7.4% vs 8.9%, P < .001). The presence of a PD diagnosis appears to have little impact on the frequency and type of antidepressant treatment. Efforts to improve the care of depressed PD patients should focus instead on improving recognition, ensuring adequacy of treatment, and evaluating the efficacy of existing antidepressants. (J Geriatr Psychiatry Neurol 2007;20:161-165) 
In recent years, depression in primary care settings and the elderly has received increasing attention, and intervention strategies to improve the detection and management of depression in these populations have been studied. 1 In the geriatric population, depression commonly co-occurs with other medical conditions, including neurological disorders. Parkinson's disease (PD), the second most common neurodegenerative disorder after Alzheimer's disease, affects approximately one million persons, and up to 40% of PD patients experience comorbid depression. 2, 3 In addition to the emotional distress produced by depression, its occurrence in PD has been associated with more rapid decline in motor symptoms, 4 cognitive decline and the development of dementia, 5 reduced quality of life, 6 and excess disability. 7 For the aforementioned reasons, diagnosing and treating depression in PD is important. However, possible barriers to the management of depression in PD include the underreporting and underrecognition of symptoms, patient reluctance to take antidepressants, and provider concerns about the propensity of antidepressants to worsen parkinsonism.
There has been limited study on the use of antidepressants in PD. In a survey of antidepressant use conducted by the Parkinson Study Group, 26% of PD patients were currently taking an antidepressant. 8 The use of antidepressants was reported in 22% of PD patients in a study using French pharmacovigilance data. 9 In the only study to directly examine the recognition and treatment of depression in PD, it was reported in a sample of 100 patients at a PD center that 65% of patients diagnosed with major or minor depression using a diagnostic interview were not currently receiving antidepressant treatment, and 47% of those on an antidepressant remained depressed. 10 However, the relatively small sample size and the use of a single PD center in this study do not allow the results to be generalized to the recognition and treatment of PD depression in routine clinical care.
Using data from the Department of Veterans Affairs (VA) National Registry for Depression, the goal of this study was to examine the impact of a diagnosis of PD on the frequency and type of pharmacological treatment for depression in the context of routine clinical care. Given potential concerns of both providers (eg, possible worsening of parkinsonism) and patients (eg, reluctance to take another medication) regarding antidepressant use in PD, we hypothesized that the presence of PD would lead to less frequent treatment of depression in this population.
METHODS
Data were derived from VA national databases for patients seen in fiscal year 2002. Pharmacological data were collected from patients who filled at least one antidepressant prescription within 12 months of a clinical visit for depression. Medications considered antidepressants for the purposes of this study were amitriptyline, desipramine, doxepin, imipramine, clomipramine, nortriptyline, phenelzine, tranylcypromine, citalopram, fluoxetine, paroxetine, sertraline, fluvoxamine, bupropion, nefazodone, venlafaxine, and mirtazapine.
Subjects with PD were identified using the following ICD9CM codes: idiopathic PD (332.0), other degenerative diseases of the basal ganglia (333.0), and unspecified extrapyramidal disease (333.90). The latter 2 diagnoses, which accounted for only 3% of our PD sample, were included as part of an inclusive approach to diagnostic criteria, given the diagnostic imprecision commonly seen in primary care settings in VA medical centers. Abnormal involuntary movements (781.0) and secondary parkinsonism due to drugs (332.1) were not included. In the VA database registry, there were a total of 43 383 subjects with a diagnosis of PD as defined above. As our focus of this paper is on older adults, the subjects aged 54 or younger (n = 1637) were excluded from our analyses. Of these age 55 and older (n = 41 746), the overwhelming majority (n = 41 191, or 99% of sample) of patients were males, thus we restricted our analyses to this group.
As in other studies examining depression in nonpsychiatric settings, 11, 12 subjects with depression were identified using ICD9CM codes for major depressive disorder (296.2x and 296.3x); dysthymia (300.4); depressive disorder, not otherwise specified (311); mood disorder, not otherwise specified (296.90); and mood disorder resulting from a general medical condition (293.83). In the VA database registry, we searched the registry for male patients aged 55 and older seen at any clinic visit in which depression as defined above was coded as a diagnosis in fiscal year 2002 (N = 283 273). There were 7939 subjects with diagnoses of both PD and depression.
To control for confounders that might affect treatment of depression in older patients, depressed patients without PD (group B) were randomly selected to match (1:1) depressed patients with PD (group A) on age (± 5 years) and major comorbid psychiatric and medical disorders (ie, psychosis, dementia, cerebrovascular accident [CVA], congestive heart failure [CHF], diabetes, and chronic obstructive pulmonary disease [COPD]). Matching on these variables, 7868 out of 7939 (99% of sample of depressed PD patients) Group A patients were matched to 7868 subjects in group B. Subsequent to generating the matched groups, between-group comparisons in the frequency and type of antidepressant prescribed were made using Pearson's chi-square test for categorical data and Student t tests for continuous variables. Table 1 lists the age distribution and the type of depression for PD and non-PD patients. In the unmatched samples, depressed patients with PD were significantly older than their non-PD counterparts (mean ± SD: 74.4 ± 7.8 vs 67.9 ± 9.4, P < .001). In addition, major depression was significantly less frequent, and minor depression more common, in PD patients than in the non-PD sample. Figure 1 shows the frequency of PD in older subjects with a diagnosis of depression. It demonstrates that the likelihood of a depressed patient having comorbid PD increased with increasing age (P < .001). Although PD was present as a comorbid condition in less than 1% of all older depressed patients, approximately 3% of depressed patients between the ages of 65 and 74 and over 5% of patients over 75 years of age had a concurrent diagnosis of PD.
RESULTS

Characteristics of Depressed Patients by Presence of PD
Impact of Age on Frequency of Comorbid PD in Depression
Frequency of Antidepressant Prescribing by Presence of PD
Depressed patients with and without PD were equally likely to fill an antidepressant prescription at least once in the 12 months following a visit for depression (77.8% vs 77.4%, P > .1). Patients with PD filled a slightly higher mean total number of antidepressant prescriptions during this time period (mean ± SD: 2.50 ± 2.33 vs 2.37 ± 2.22, P < .001).
Patterns of Antidepressant Use by Presence of PD
Of antidepressant prescriptions filled by patients with a diagnosis of depression, almost two thirds were for selective serotonin re-uptake inhibitors (SSRIs) in both the PD and non-PD groups ( Table 2 ). The most commonly prescribed non-SSRI antidepressants were bupropion, venlafaxine, mirtazapine, and tricyclic antidepressants (TCAs). Depressed PD patients were significantly more likely to be treated with venlafaxine and mirtazapine, and less likely to be treated with a TCA, than depressed patients without PD.
DISCUSSION
Contrary to our hypothesis, we found that the frequency and patterns of antidepressant prescribing for depressed patients with and without PD were similar, which is surprising given anecdotal experience that there are ongoing concerns among both clinicians and patients about the use of antidepressants in PD. These findings reflecting current VA clinical practice are supported by recent research suggesting that antidepressant treatment is safe and overall well-tolerated in PD. Specifically, a recent review and meta-analysis of antidepressant studies found that over 85% of PD patients enrolled in treatment studies were able to tolerate antidepressant treatment. 13 In addition, concerns about the possible occurrence of serotonin syndrome in patients taking anti-Parkinson monoamine oxidase B inhibitor drugs (MAO B, eg, seligiline or rasagiline), together with an SSRI have been somewhat allayed by a large survey of clinicians, which found very low occurrence rates of both possible (0.24% [11/4568] ) and definitive (0.04% [2/4568]) serotonin syndrome with this combination of medications. 14 Nevertheless, caution is advised when combining an MAO B inhibitor and a SSRI or a tricyclic antidepressant. 15 Our findings suggest that once depression is diagnosed in PD, the frequency and type of pharmacological treatment is not different from that received by elderly depressed patients without PD. Thus underrecognition, not patient or clinician concerns about antidepressant treatment, may be the main reason that a significant percentage of depressed PD patients do not receive pharmacological treatment for depression. Therefore, future interventions should strive to improve depression screening and diagnosis.
Regarding specific antidepressant use, in the decade prior to the collection of our data a substantial percentage of depressed PD patients were treated with a TCA. 8 However, about two-thirds of depressed PD patients in our sample were prescribed an SSRI, suggesting that prescribing trends for PD have mirrored trends for the treatment of depression in general (ie, the shift from the use of non-SSRI antidepressants to the use of predominantly SSRIs).
The only statistically significant differences between the 2 groups in terms of antidepressant treatment were that PD patients were slightly less likely to take a TCA, and slightly more likely to take either venlafaxine or mirtazapine. The use of TCAs in PD is somewhat controversial, as their anticholinergic properties can improve motor symptoms but worsen autonomic symptoms and cognitive impairment, both of which are common in PD. Neither mirtazapine nor venlafaxine has been well studied in PD, but both affect multiple neurotransmitter systems, and there is evidence of both serotonergic and noradrenergic impairment in PD. 3, 16 It is important to state that although PD patients seen for depression were in general receiving similar treatment to that of depressed elderly patients without PD, this does not mean that the care being provided was optimal. For instance, the efficacy of SSRIs for depression in PD has not been established, and it is possible that they are not as effective in this population as in non-PD patients. 13 In addition, there is evidence that once treatment for depression is initiated in PD, patients receive only a single antidepressant trial at submaximal dosages, even in the face of persistent depression. 17 Therefore, clinical and research efforts should focus on optimizing treatment strategies for depressed PD patients who do not respond to an initial trial of an SSRI at a low to moderate dose.
Our study also revealed that with advancing age, PD is increasingly likely to be a comorbid condition in patients with depression; in our sample, PD was present in over 5% of depression cases in patients aged 75 years and older. This finding likely reflects the fact that increasing age is the primary risk factor for the development of PD. Regardless, it is important that clinicians are aware of the possibility of a comorbid PD diagnosis when formulating treatment strategies for depression in the elderly.
Our results should be interpreted with caution, given that all patients studied were male veterans. Thus, the findings cannot be generalized to nonveterans or females. Other limitations include the retrospective nature of the study and certain constraints imposed by the registry data that were used. For instance, we were not able to assess the accuracy of diagnoses or the use of antidepressants for purposes other than depression (eg, insomnia and chronic pain). Clearly, PD or non-PD patients with unrecognized depression cannot be identified using registry data, and because of diagnostic overlap, PD patients may be somewhat more likely than non-PD patients to have unrecognized depression. Finally, we were not able to assess antidepressant adherence, only whether a prescription was filled.
Our primary finding that a Parkinson's disease diagnosis had minimal impact on the frequency and type of antidepressant treatment is important. Given that previous research suggests underrecognition and suboptimal treatment of depression in PD, future clinical interventions and research in this population should target depression screening and diagnosis, as well as establish 
